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Gentlemen:;

The project consists of an analytical and experimental study to
establish a procedure, similar to photoelasticity, for stress amalysis
of a viscoelastic model subject to transient temperature and time-
dependent loadings, The amalytical basis for the interpretation of
photoviscoelastic analysis in the linear range, together with details
of the experimental procedure and example problems, is oontained in
the attached report, (Additionmal copies are being sent under separate

cover,) We request that it be considered for publication by NASA as
a low number Contract Report. Study is continuing on the following
problems,

. Further experiments on the heated disk with
external pressure are being performed. At the same time, numerical
amlysis is being made by the stiffness method, The experimental and
analytical solutions to the problem can then be compared.

d ar . The standard imbedded polariscope methods
camnot be used for the birefringent viscoelastic model bdecause of the

stiffening effect of the polariser on the low modulus material. A
procedure is being developed where the polaroid is chopped into small
squares: A three dimsnsional model is sliced apart along two parallel
planse, the squares of the polaroid are applied to the planss, and the
model is bomded together again, If the method can be perfeetied, we
will be able to study three dimensional problems,

uﬁg_m. All of the experiments to date have been quasi-
statie, we are now proceeding to develop meihods for dynamic prodless,

including wave propagation, firset step is a charecterisation of the
mterial., By using an elec tic shaker to drive a tension test
specimen, we have been able to test up to 400 cycles per second, Other

methods will be developed or adopted to permit complete dynamic charecter-
1sation. N66 80041
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Non-lingsar Problems, There are fundamental questions about the
behavior of polymers at large strain which have not been answered,
An analytical study of this problem is in progress, We expect to
apply this study to the solution of large strain problems for
viscoelastic materials, and to the interpretation of the methods of
solution of plasticity problems by photomechanics which bhave been

proposed,

A more detailed report of the progress in each of these areas
should be available for the next status report.

Sincerely yours,

E. H, D111, Professor

Principal Investigators
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1. "Photothermoviscoelasticity" by E. H, Dill, in
University of Weshington publicatiom, Vol, 11., No, 4, October 1962

2. On the Theqry of Pholoviscoelasticity by E. H, Dill, Department of
Aeronautics and Astromautios, Report 63-1, University of Washington,
January 1963,

3. "On the Phenomenological, Rheo-Optic Constitutive Relations" by
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4. "A Theory of Photothermoviscoelasticity” by E, H., Dill, Iransections
4th International Copgrees on Rheology, 1963,

5. "Photoviscoelastic Experiments, I" by E, H, Dill and C, W, Fowlkes,
n , University of Weshington publication, Vol. 16,
No. 3, July 1964,

6. "Photoviscoelasticity” by E. H. D1, Ercoesdizgs of the Litecabioael
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7. Photoviscoelasticity by E. H, Dill and C., W, Fowlkes, Department of
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1. "The Theoretical Basis of Photoviscoelasticity” presented at the
Sympoesium on Optical Properties of High Polymsrs, California Institute
of Technology, April 3, 1963,

2. "On Phenoamenoclogioal Rheo-Optic Constitutive Relations™ presented at
the Sympoeium on Rheo-Optical Properties of High Polymers, University
of Massachusetts, August 1963,
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presented at the AIAA Sixth Solid Propellant Rocket Oomference, Washingtom,
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4. "Photoviscoelasticity" presented at the Intermational Conference on the
Mechanics and Chemistry of Solid Propellants, Purdue University, April 1965,
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